Background: Common blood markers of arthritis are difficult to interpret in arthritis associated with inflammatory bowel disease (IBD) owing to the coexistence of two inflammatory events. No specific serological disease marker is available for IBD. Objective: To determine a value of serum human cartilage glycoprotein 39 (HC gp39) as a marker of arthritis associated with IBD. Methods: Serum levels of HC gp39 and ultrasensitive C reactive protein (CRP) were determined in 121 patients with IBD: 58 without arthritis (IBD-nonA) and 63 with arthritis (IBD-A), and in 20 healthy controls. IBD was classified as active (aIBD) and non-active (naIBD), and patients with IBD-A were classified as type I, II, and III arthritis by clinical activity indices. Results: HC gp39 was higher in IBD-A than in IBD-nonA (p,0.001) and controls (p,0.01), while no difference was found between IBD-nonA and controls. CRP was increased in both IBD-A and IBD-nonA compared with the controls (p,0.01 and ,0.05, respectively) and in aIBD-nonA v naIBD-nonA (p,0.05), but no difference in CRP was found between aIBD-A and naIBD-A. Finally, a correlation was found between the number of affected joints (NAJ) and HC gp39 (r = 0.6, p,0.001). Discussion: Increased serum levels of HC gp39, which were higher in IBD-A than in IBD-nonA, suggest that this substance might be a marker of arthropathy in IBD. HC gp39, because of its relationship with NAJ in IBD-A, may also be proposed as a disease activity marker in arthritis associated with IBD. J oint involvement is a common feature in patients with inflammatory bowel disease (IBD), in particular, ulcerative colitis (UC) and Crohn's disease (CD).
1 Although these arthropathies are usually included in the group of seronegative spondarthritis, their clinical spectrum may vary greatly, being found as arthralgia, peripheral and axial disease, or isolated enthesopathy. 2 Blood markers generally considered useful in the assessment of joint diseases, such as erythrocyte sedimentation rate or C reactive protein (CRP), are difficult to interpret in arthropathies associated with IBD as an increase in their value might be attributed to the joint disease or to the IBD. Thus it would be useful to have a substance specifically acting as a marker of just one of the two diseases. Because no such specific serological disease markers have yet been identified for IBD, 3 we performed this study to determine whether the serum level of human cartilage glycoprotein 39 (HC gp39), a substance produced from activated articular chondrocytes and synoviocytes, 4 might be a marker of arthritis associated with IBD. We divided the patients into those with active and nonactive IBD (respectively aIBD and naIBD) according to international criteria for the remission of IBD (for CD, CDAI ,150 and for UC, Powell-Tuck ,2).
PATIENTS AND METHODS

Patients
6
The diagnosis of inflammatory arthropathy was based on a physical examination performed by two rheumatologists and was made according to European Spondylarthropathy Study Group (ESSG) criteria for spondyloarthropathies, 7 and the patients were classified according to three clinical patterns: peripheral oligoarticular (type I), peripheral polyarticular (type II), and axial (type III), as suggested by Orchard. 2 8 The joint count was performed in all three subtypes and, subsequently, the number of affected joints (NAJ) was established.
We excluded patients with fever, infectious diseases, liver affections, history of malignancies, and those who were over 70, because of a possible increase in HC gp39 in these conditions. The patients with IBD were not treated with corticosteroids for at least six months before the study. All patients were taking mesalazine (2400 mg daily) or sulfasalazine (3000-4000 mg daily) for at least six months. Oral paracetamol and topical treatment were permitted.
Laboratory investigations
Serum from all patients was tested for HC gp39 by a third generation enzyme linked immunoadsorbent assay (ELISA-3; Metra Biosystems, USA; analytical sensitivity 20 ng/ml). CRP was detected by a high sensitivity nephelometric method (analytical sensitivity 0.04 mg/l).
Statistical analysis
We used the Kruskal-Wallis test for analysis of the variance, Student's t test for the differences, and Pearson's test for correlations. A p value of ,0.05 was considered significant . To determine significant differences between group means in the analysis of variance we applied a post-test analysis (Dunn's multiple comparison test). Figure 1 shows the data for HC gp39 and CRP in the two IBD subgroups: 58 IBD-nonA and 63 IBD-A, and in the 20 healthy controls. As shown, the levels of HC gp39 in IBD-A were significantly raised in comparison with both IBD-nonA (p,0.001) and controls (p,0.01), while no differences were found between IBD-nonA and controls. CRP levels in IBD-A and IBD-nonA were higher than in controls (p,0.01 and ,0.05, respectively); however, no difference was observed between IBD-A and IBD-nonA. For the subgroups (table 1, fig 2) the highest levels of HC gp39 were found in aIBD-A (122.6 (78.6) ng/ml), higher than in naIBD-A (105.8 (97.6) ng/ml, p = NS), in aIBD-nonA (72.6 (49) ng/ml, p = NS), in naIBD-nonA (58.4 (49.4) ng/ml, p,0.001), and in controls (51.9 (14.1)). Also naIBD-A was higher than naIBD-nonA (105.8 (97.6) v 58.4 (49.4), p,0.01). The only differences for CRP were seen between aIBD-nonA (22.4 (18.5)) and naIBD-nonA (5.1 (6.1), p,0.05), and in all the groups v controls. No significant correlation was found between HC gp39 and CRP in all the patients considered together except for the IBD-A (r = 0.49; p,0.05).
RESULTS
Five (8%) patients had type I arthropathy, 12/63 (19%) type II, and 46/63 (73%) type III. There were no differences in HC gp39 and CRP levels among these subgroups. The number of active joints was higher in patients with type II and III arthropathy (3.3 (2.3) and 2.4 (1.8), respectively) than in type I (1.3 (0.6)), though not significant. Finally a strong correlation was observed between HC gp39 and the NAJ (r = 0.6, p,0.001) in all the patients with IBD-A. No correlation between CRP and NAJ was found.
No differences in the levels of CRP and HC gp39 were found between UC and CD.
DISCUSSION
This study shows that serum levels of HC gp39 in patients with IBD-A are higher than in those with IBD-nonA; the latter have levels similar to those found in normal subjects.
However, no differences were found between aIBD-A and naIBD-A or between aIBD-nonA and naIBD-nonA. This strongly suggests that HC gp39 is a marker of arthropathy in patients with IBD. HC gp39, also described as YKL-40, is a protein with an apparent molecular weight of 42 kDa, mainly produced by human chondrocytes and synovial cells, but also by macrophages and neutrophils. 9 10 It is one of the most abundant proteins secreted in vitro by chondrocytes and synoviocytes in rheumatoid arthritis (RA). 4 Furthermore, HC gp39 messenger RNA is expressed in the cartilage from patients with RA or osteoarthritis (OA) but not in healthy adult cartilage.
11
Although the physiological function of HC gp39 is unknown, it has been noted that this protein contains several DR4 peptide binding motifs and may be a target of the immune response in RA. 12 Furthermore, it has been shown that the presence of HC gp39+ cells in RA synovium correlates with the degree of joint destruction. 13 Although the serum levels of HC gp39 in RA and severe OA were higher than in controls and correlated with disease severity, 14 15 HC gp39 may not be considered specific for joint diseases as it is found in other non-articular inflammatory or neoplastic disorders, probably as a result of neutrophil or macrophage production.
14 The slight increase of HC gp39 in aIBD compared with naIBD may confirm its extra-articular synthesis.
However, its increased serum levels in our patients with IBD-A in comparison with IBD-nonA, and the absence of influence by bowel inflammation, strongly suggest that HC gp39 is a marker of arthritis associated with IBD. To our knowledge, this is the first substance until now which shows such properties.
The results of this study also indicate that HC gp39 can be proposed as a disease activity marker of arthritis associated with IBD. This is not surprising because similar properties were also seen in RA, in which HC gp39 was correlated with clinical activity 16 and with CRP, 17 a largely accepted serological marker of disease activity in RA. In our study the correlation between HC gp39 and CRP was found only in IBD-A, probably because of the influence of the bowel inflammation on CRP. This latter observation seems in keeping with a specific role for HC gp39 in IBD-A.
Recently, HC gp39 was determined in the serum of patients with ankylosing spondylitis treated with infliximab. 18 Although HC gp39 changes were not statistically significant, they did correlate with the Bath indices including BASDAI, BASFI, and BASGI. This property of HC gp39 and the results obtained in our study led us to suggest that HC gp39 is a marker of articular damage and not an acute response index. In conclusion, HC gp39, a protein mainly produced by chondrocytes and synoviocytes, may be a useful disease marker in IBD, able to detect the presence, and perhaps the degree, of joint disease in these patients. 
